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m-*i)7n&> jl^&*>&*.^** 

5 

;MLW*&*****«3r&> ****&*,-?**, 
&lHfc******&fe**&*. 

*-fJ*3fr***********>b, ************ 
•OJtiF^sHiUI**^**^. 

©APT* (IEEE *f J: *-f**h fED-2 1**2#j, 1974 
42^, #146-155 *, "^A******^^-^ , P. A 
15 LT, P. PLESHKO, ALT &P LE S HI0$LM^1 ) 

( 1995 4@I^LCD EI&B P'>3 £&******# 
C - ( 1 ) , *>T&£) 

© £ ***** ( 4 - 8 4 0 0 *4S*, 5 
- 4 6 1 2 7 6 - 1 3 0 9 1 0 . 

20 MUI**#**f**.*********«*t. * 

*jM**4fc*»**4fc*K *****%*tf*hfc****tffil***JM 

JMtA. «*, **£***%fit*.t*****. ^****a 

^flAMJMM********. ************** 
25 #T£*Nffc. 

************ t> ******* 

*#, /Bf-***£**#**fc**fc*+***fe*.. 3>K 443481 

^fclfcifc ^ ("J il.it** &ft ** *& *. . 

30 * fl*ifi** T WW . 

*!B**4Hf 

**W**-^*B ***f" ***^************ 

1 

1003 



*M£ft*ftM«** 
tflWHML****** 2 f SUNK*, >Mf MJtiM& 1 2 



5 a*,*****-*, **+**♦****#, #^***+*)* 

A***********#*4M**4*#***%*%-*. 

**#**%+**#l«* . «f*. **t«t#IM* 

10 £fc^**43**tt**#t*fc*, &#&#&£3M£.&*#&. 
it*, **********«**, ***«**^A«** 
******** tlUUl*******. 
**«45^iaHt» ****** •***«**• , 

15 + . *#*«*^**A*t*ir. 

jN****nt***4*» ****'*«**(*❖ 

WS^^, *5KT*t**t*t****. i5*h ***** 
20 ***#t£*4tti**#&, *******^**t*— **^ 
£4, **^T^*l*i(i'***«*4t**/ ,t i«***t**ltt. 
■f*. »HfcT*****Mfc%. 

*****#*******#*#*****#*** 
' f «**T*W*»U#IW*, 4l*#T***«**. ** 

25 a ***#*n n*. ***ir* 

*. 

4»**4****ti*. T«Wt***«l*i****Ji***-. * 

4f4-^**i*-^R**^****«3jrA***** 
*&**^*#« ********* T*. 
30 ***4*«*9*t, #*******A**t*3MMt* 
***i ct. *i/H***i****i c ************** 
-#***#«***#******. 



I?fljft(9) f 

5 ^JMMWfrtf'feAfcf-. J?jM8*t£, jfjtfcjiiil 



Qjj f 

H***A*+*Jt*« JLA^ 

■flt*H^tAt-f + *ftt^«tAt-f4^*H4it#lj-«*At 
tfi**A*+#**tJH****A*+. f A, JMTftih**, 

£**.fl«***.X*04UM*&t. &TA## tfiA 

!>'-■ *P^#*F^, **^*AAti RiMUfr 
****** , TafcAAl****— lF^*Ai#t. 

a*. *Aw«*^*jL«yr«a#3t«*-titA**«** 



*»AJt***j#-f-. *«JBitJL***M**, #N**r#l*ttt$* 
*# ( N - K ) &##^ft#&#tf|L&#&*, #JL&# ( N - K ) 

#]flfltfit# ( Q * h ) 1 / Q 

M (M**.-f 2«4*lt) ^jfe*tJ3^*Ul-t*4t 



a 1 Aj|.*iliT**.Hift***JLM**t***#*^*** 



#3-*4#B; 

B 3 A^jbT^^^^«^^^^^>ft.W^I. 
fi^^M^S, B 3 B**4TB3 A4*|LMJL**a»W— « 
#B; 

#&#tf;5-#l#B, B 4 B&^tfcTB 4 
^ttB; 

B 5&jM^-&&&##&£tf&^3r& ( AT PC«Hr 

B 7 AA*ifcT^M 8 MW7*^^^>jlW^I 
iHi&#*i#B, B 7 B^f««n 7 Ati£JLti#4£?Htti#ffil 
B; 

« 8 A«.*B 7 A^*AA**X^*^--WW«-«B, B 
8 BjUL*£-4HHttittftB; 

B 9il#iliTiM*A**4«#**^*fc*M**JL*|Llt* 

B l 0 A^*ATB9^i«.AA*|LM*#«— ««BtWB, 
B l 0 BjUL**-*fr4MMN-flB; 

B l l^ifeTMfi^Al^l^W^; 

B12A, B12Bjf*»B12 C&^&'J&^B UMifeAJL**. 

If «*&^Mfeti$*tiB; 

B l 3 &&*&&Wti&&&^ ft tt-Wti 

B; 
B; 

B 1 5-^ATB l 4t«WW**t*iW; 

B l 6 AjUL«BBt^#4^«H«^ir40^^MA^ 

tt£#tiB; 



5 g 1 9JUL*H 1 7 43 1 8tt*AA**M£:M^*#ti 

3 2 l4jflf-ft9!*J|«4*tt#tt4ttEtiB; 
10 ^W^^^^S; 

S 2 3 A, a 2 3 B*«JjUl*£iMMfr*«M3*&%AB#***l 

^#a; 

a 2 4A&4L*M^titiftA**&Xti*# 
15 &A**£JLti**&ti$&tiQ; 

a 2 54l^^^^«^^^^^^^*M^®; 

a 2 6&&-*®2 5 %*ft^$tb&%#i&fr£$itii-M®; 
a 2 7A4L^t**B2 5*hFt*AiNMM. KUB^HaL* 
&ttfcAJM*£*tt&#*ma; 

20 a 2 8 AjML*i|tA*S^*ift. a 2 8 B&^£— -f 

^^ffll^i ffl 2 8 C>MMJteJ&J^ffi 2 8 B#JL-*a#.## 
& (^NM / 2tf&iiM*&) ; 

a 2 9AiM^-faWTa 2 8 B^ia2 8 C/fhFti4Ht4£*** 

25 a 3 O A, a 3 0 BfrMJLft-fMQ 2 9 #h*fc*M$3Mt# 

a; 

a3 iA4L^*.*^«.AA**£ (iM 

a 3 2 an lDii^imi; 

30 a 3 3 &jM*£&B 3 1 ttJL^&flttftAJ^&XtiJMWti 

a; 

a 3 4AjUL*^JtW^*AA***«A*#^*^«W«. 



S 3 4 BjUIH«fl 3 4 A#&#j#4EtfS. 

S 3 5iLMM6W 34A> ®3 4 B ft -f iMI 

S3 6£4t.*B3 5#&##jUM£ttfc&###S; 

53 8M^^«*Wi|tI«^^^S; 

S 3 9 AjUIL**iLW**JL*|LX««^t*iEt^«r«iE« 
S, S 3 9 B AS 3 9 A### fc###fcfltf#iEfcS; 
S 4 0 A, S 4 0 B Jt*#LX«ft* 

S 4 1 A, S 4 1 B^«|j|.#ihT|t#^*.«^JL*|LJL«t-J- 

I 4 2 A, S 4 2 BfrM&&%&2LWti&*£M.titiL&£*>* 
*8iH&####fc#S; 

54 3&&&7!ttM.*1Llti*+iL*MQti*; 

S 4 4H*W^«^*^l*H^iM^^a; 
S4 SAJ^^MM^^MM^^W^MM 
fc&fc^tf S; 

«; 

s 4 7 u«iMr*ii«M^4^4flMn. 

( 1 ) *&!flA/W#>$f& 

*]flY«g 4 0 0 0*.X**£ 

5 o o OMMM&MM, *«£t*rt*lfcMt 

(JL*ifc#) SMfDJj&tfJL^. 



YjU* Va6 

tfSMfrM, T*Jjiit*^^«^*^. t 1 t 2|bJA 

10 Bt*J t 4 5!)Bt*) t 5filA|L*ti-fri*fi], Mil t 2*!]ft|-*] t 3 ffl 

V. 

4 7 A*4*A*HY 1 **#$&X 1, X2, 

X 3 , X4#t*§E^ "A" t**B^» &&&&&Y 2, Y3, 
Y 4 jMHSlfcX K X2, X 3 > X 4#£tf B** "B" *.g.^@#. 

a 4 7t. tt + " . **«***t*fc*. 

#.lfc&i$Y2> Y 3, Y 4 WMMM'JMHNa 

25 ^Jf-t*4***.. 
( 2 ) # 

#**Ji*fl*, 1 A. SIB 

30 ^fpg^Vc 




1 A, 8 1 B«%Afc*aMHWI. 

(atp*) £^A£#£#fc&fc J N 

10 VcW-frft&b-f. 

S l B4L*BBj-Jt#^^*H«WI^HM* (@1B^ 
A£fltf&#4*> fe&fc*. * 

#4. ******** 2#&#J. 

H2t. X«**2«MMM*D1, D2, D3, D4, Y3K 
#&&A#6. 

20 *H», #*£*|?*#+4Ui*A#6, X*a#N-*£*A* 

#*2*YM*4«MMMfrlh*«*.£VC. ^1TM*L 

(vth) , ^i. &4#ftr*ft£$&4frA&# 




( 3 ) 

3 B^ifeT® 3 AtiJLJLf ti£^Mfctitt$&. 
5 gtftJlUX 1 6 O^iLJWafc&W 

*>® 3 B#pf, #E$8 0#^S|LJ.^E^, #E**9 0 

io ft) , ^^Mft#4Hbif. *^**iMf4L**T«il# 

S3 At, £4+ 10, 2 0 , 3 0 , 40 &&3frlME^£ I C , 

15 frM&ft l 6 #*JL**mM-, Wdof 

F 1, D0FF2«f, fDOFF 1 %Af»|#.&*M& 

^IICIO, #D0FF2 *fi&-Af)]&&^«fl I C , 20, 
3 0 , 4 0. 

l^tfDOFFl, D0FF2^Wt&, Atf, 
20 I CWt^StlS 1 AB 1 B^i^Utf 

VC (4sM*IMMfc#tftifc£'fc-f-) . 5 0, 6 0A# 

I C dHMajiv^ 1 2 o&te&Mmift. 

DOFF1* "H" , DO F F 2# 8t, I C 

2 0 , 3 0 , 4 OtiSMfrtfTib (lUfr^X 1 6 0 - 6 4 0?MHMfr!b) 
25 g|Jt£VC. 3 B#pf, fc H 1i#7 0#,3&t#M9 0 

. 

^-^fc, I C 1 0 6*4M*X 1 - XI 6 0 ilitb^l 

f-£##itiMUL**MM**. 3>h i c, 5 0, 

30 Otfg*M 0&fr&£#&*. 



5 #JflJLiMfe*MrtDOFF, <M>;< — # I Ctf% 

( 4 ) JU&*$& 

^a4A^ft H U^It, 7 0 

& (X«#ft) , MT***#*1 0 0, 1 1 0 . 
10 (YIM) 2 0 4*jU4HM#4MfJ|g«MM*. ©4 Atf#- 

j&m-f-i 3 o**n. 

£££&$&t» >MM*£*4Mjflr-$-DOFF<K DOFF 
1 > DOFF2, DOFF3, ^S4B 0p*, &jt&ti.£»4*ti'fM- 

15 *jt*. *»ffl4B/*r*, fc&&#7 0ti****R*## "A" 
Bt, *£DOFF0# "L" JMjfM "B" £AJL*£ffl**. 
DOFF0, DOFF 1 — "L" Bij", E$ "B" & 

"C ^iAJL**«^^, DO F F 0 - DOF F 3 £j£ 
Bt, S£ "B" , E$ "C" &Ei£ "D" ta^^HI^. DO 
20 FFO -DOFF3^A "L" H, fe&E** a E» 

( 5 ) #4£*9& 
*Jfc*dlB5 (SlA)*W*Wi.nW(VMn, Vc 

30 Vmv 2 ) . 

Q 7 AtttJt&Jt: 2 0 0 > 

^$&&tf*i:&#'f£f#JI2 1 0, 4fMM*2 2 0 > tfl4S2 3 



2 4 0 . 2 5 O&fc&Jf-. 

J?i&#JM'^£#& > t. ltflMWtifttetiGf, DAT A A 

D0FFA&*£*H£-f. 
JtPg7B^, 4ir**H*-f DOF F£&t#] t ftf, 
fcZ£&#H2 4 0#4friii@££VC, fc&#2 5 0tf#E«&3. 

2 0 0 (DATA) «Ht ( S 

XCL) #jh«* f **X****»tf 

® 8 AA4^^^^^^^iC^^^^*ti&A8t^*# 
jtBtti^tfttttfilB. B8A + , *>S3A^OT#, 
^ft^-fr (DOFF1, DOFF2) 

*»B8A#if, DOFF 1 # a H" , DOFF 2 j& "L" N", 
#&#&4 0 *#*«**. <*#***> If 

jL. 

>^8B^, D0FF1> DOFF2 "H" ^ 

( 6 ) 

g) ti3JMMN*tfti--'W. B 7 **HA* 

■f : **f ******* (DOFF) #f 

*«*****«***'**♦#*; «i«*nAD 1 , AD 2 ... 

ADm. 



4HAD1, AD 2 ...ADm4^*ll{3tMI, 

(DATA) *JLi£&ti4tft (DOFF) 4^ "V i 

A^Mftti** (DOFF) # «L" Bt, #J»nti*din&ML 

vc. fc$ft**fcftJt**A** 

SI OA, $ 1 0 B*ili7£fc3tirtflJlft**£U#-*DO 
FF2«tf, «Ut#4MM«»«HMMM*Jt, &&&& 

( 7 ) JE6&*$& 

B 1 1 - W 1 5*AT*«.*A*A^«***§B*«§*** 

*>$ 1 1 sHtW<t*A*&fl4*-$- D OFF1-DOFF4 

1 2 A ~ ® 1 2 Cft^ 
fall 0 ai2A-Sl2Ct, >T 

B 1 3 jU^fB 1 1<H|X»3I2 8 0 #-->M^tf 
B. «£T 4>HM* 3 0 0 , 310, 320, 330, #&*JL 
*Nfe*HM-D OFF1-DOFF4 

B 1 4&&-*Xm%&ti&fr£ftti&&W"? tiB. 

£i*«t. flt*-a« ( JL^£H4iM^£) 4 0 0*MI**£ 
#f*-f"D 0 FF1-DOFF4, 3 0 0 , 3 1 0 , 3 

2 0 , 3 3 0^U#fDXl -DX4. tf-^H 4 0 0«*^ 
ffl 1 4^tfft>«fc*M 1 0, 4 12tffc&£#J. 
( 8 ) #7g&#& 

fgfTllHI?^ (ML SJIM&&) g&^MLSM 



#$3*jlif*«#&, 

m 6 a cm b ) *ftT^W"f*#4^*n««*** 

fc-f, **UUt*lM*£%*. @#L=4, tftf, 

fc&fc-f-, HTVY1, VY2, VC, VY4> VY5£>K (L 

+ 1 ) #JLV Y 1 > V Y 2#»VY 4 , VY5^VC 

vc. 

t -f^*r £ f -til v c ¥j fc-f. 

B&, 0>t&#ti&ttJ|ti*'ftL4 2, 4> 6, 8A$iL£#. 
( 9 ) #A£;&$& 
A. 

0 1 7*0 1 8*iH7iMJ£*MMfr&. «i*#ita»JtA* 



1 mw 

$&&$&# 2340fttf DMA##]ife,&2 3 4 4&&fj|jM#& 
SS(MPU) 2 3 0 0 fefr*MMMI* (VRAM) 

5 2 3 0 0, *it**UL4 2 4 2 O&A l«V44k*. «HMt* ( D 
ATA) *»BMt (XCLK) -fc«|*****t*t. 

2 0 0 0, *AJL** 2011, 2 5 2, &ife#4£##J| 

2 0 2 1 , iMJg- 2 5 8 frfc&i&^g 2 10 0. 
io #^2 4 0 O^AIMMH, £#-?"2 4 1 OAHiM 

$L#m*tMJ*k&#&&2 4 0 0*Jk 
HM»««t4-2 4 10. 

&&#*]& 2 3 4 Ofttt&tHM-jt&t^ 3 4 
P U 2 3 0 0 4$#tj?, 1 Av«t|j^"f (OFF) JfrAJlftJM 

15 V3fe*-Ati4fc4*t4-2 ooo„ (off) 

, &<H**2 0 0 0 ^^Ui|#ll2 1 0 0##-.&^ 
Sti-fr* (DOFF ) &#, 

<fe»<fe& (fc&&fc&) 2 4 2 0#&Jt#*&#iMfcl& 
20 ft«4**(X*4*) (TW») 2 2 0 0. 

£S 1 7***AJt**.j: + , -M$&&*]&2 3 4 0&#££ 
I4(MLSM)^D. «*B 1 8^**i*HJLt. 

25 4 2 0 , &MPU 2 3 0 0jL*i&#MLS«4tt&fl. M&V 
?!fWfeMoW2 4 4 0, &titfe2 4 5 0, #.&fcJ&2 4 3 
Of. i£it&afc&2 4 4 0#JL*&tUM- (DOFF ) Wfr&ti 
U2 4 5 0. ftJHIJL^&tiff* (DOFF) tffc-f-, ft^l 

30 fttfQ 1 1 7, $ 1 8#pF#fe£i&#&2 1 0 

0#&#*J. 




N-4MM£&«*# (DOFF) m&%&% 2 5 6 , tAM L 
S^H 258 ^A^^#H2 5 6 WltW#n4 0 
4, 406, 408, 410, 412 f. #JL, *J/Q4Ug4tntitt- 
&&$tf:£SWl - SW5tftf8j, %M¥)*>&&fo$]M%2 2 

10 It^TW^^W^W^fWTWM 

ml sjjk#&&£&&#6*j (StO sj^if mm* 

15 *>E2 o^Ji^^^. 

>®2 0^TW^. flflML B # ft&AfrJlM' ffl I* 

20 *t tML-iMI.il. 

C. ML S«3fr&«MUft 

*>® 2 i/5fr*, #Anm2^«Axh X2, 

" - 1" , #*HMH&# " + 1" . 

30 ^21(a) #tfr&T, d-p--2,£« 21(b) tttW 
T, d • P = + 2 , 2 1 ( c ) tt&T, d • P - + 2 , £® 2 
1(d) «WT. d • P - 0 



****** d flttfc* u - 2" ##**£& 

"-V2" , "+ 2" a + V2" , a O w 8t&# 

"VI". 

£&&#****** dfri£##?>J P4Lfctti£#*N 
5 Tttft*j!|JUL*****dito#4ft!l 0 titfjft***-***** 
*. 

*P, *-&*# "2" tf, ##****«#%&&# "-V2" . 
*-&*# "0" Ht, ##**£«&&&# "+V2" . *-* 
*# «1" tf, ^***HMtAJt# "VT. £|§)Bt&#2;fT 
10 ^MLSI^t. *Ji/*i«#rt;fc**lMM&*£. &i±£-M 
ffl A 2 * jjl* 4ft * / *r . * -f ft X 7 £ ^&## n , 

D. ML S«3frti&4MN 
15 4U8B2 2, ^n^#4^*AMIfc*^«.AJL 

**«A*#**j£*.**^J«^X^^**iaLII^ 
*i££&#=.^ (+V1, 0 , -VI) fc&fc-f, #£4H'J&*» 
H4^«HJ:. @2 3A, S2 3 B*lb7£*<fc*B9ti-4. 
20 ft*. >® 2 2 ( a ) ^)Bt^#4^*^X 1-X4. 

MUM*t£fl$*'****B$, ****«#%*# 
*^-&lt^U4f(-V3, - V2, (K+V2, + V3 

i^tAt-ft**-*) **H4Mfc*lU:, T*. tf*Jtfc*»** 
**±tf*Afc-tti*#iMHK.!JI. 
25 49*ifciBLn^^#«*^ + V 1 « + » , - 
V l tf* ( - ) . **B**4Ttf******tf* tt + " . 4*83* 
*#**## ■-• . **#««****-**. 

B 2 2 t . **-*Mtf****fl## i ( F ) . 

-&m&#mmft% i%m ( f ) , a#-&43*n#*tt 

30 (H) . 

#T»a, ®2 2tf "Hist" "H2nd" >h 



3>N fist *4Ug«***H. f 2n d*#-^**«. 
Fist F2nd 

£B2 2*M*,T. £***$##filf 1» t ttt*.*0tt&##fl 
(HI s t ) t. #T&##4&&(X 1-X4) ti43$B4EHN*B 22 
5 ( a ) «J| A^A*^***^. &%k. ( + + - + ). 

B*b, *Aifc#**M#rt4rfr**fr*. H*(X1 i Y 1 ) , 

( X 2 , Yl), Hi(X3, Yl) ( X 4 , Y 1 ) *f 

jrJ#— , #x*Ui*H. «P, " 1" . 

10 " 1 " N", ( + V3, + V2, 0, - V 

2. -V3 ) +&#-V2. M# + V1«WX1. X 

2^LX4Bt, iI*t&#-V2, &>M&&>L#-t# , 

V 1 tf#$^X 3 Bt, V 2 , ^JJjifcA/L^JL 

-S-££#JL-*B#7. 

"0" Bt&#-V3, "2" ^ 

#0fc^, "3" flt&#+V2, "4* 

20 # + V3. V2*»V3i5UU&£fc*fc (V2: V3 « 1: 2). 

*TX 1 -X4W*N3*ft. **intirt*JM*Y2J*YM*Mt 

25 ^L|t*iii|*« (flit) til^ttifJlLT. 

(Fist) &&*T, it#JMt;#-*»*M*- 

ft*»B 2 2(b) tftf, ftiM*.* (XI, Y 1 ) -ttf 
30 2 2(c) #pf. 

(10) 



Pp, ^p® 2 4 A#r^> #J.^*J#--fD 0FF3> D0FF4 
*rASiJ4N*£MMfrfc45 0 , 6 0, *|*», dbvBQ 24B/3t^, 

4. 

Fp, 5 + , X#4ftft8*JhMUfltiB4 5 0 2 

tiMtJMt*****. #****HftK*5 0 4#:M$£MU&#*t 
10 jLtlfr*. 

# "N/2" . B*, 4*x#***4bM-Jft. ^*«#*VC 
ON^mU«5 1 0^«MU4^. 

2 5 + , <M&i#4***# 1 / 2 , #181, *r£fc,&& 

@2 6tifc****»T*MM#. 
20 A4MM2ti#ftt£Vg* tt H" Bt, A#fQ2H> **i 

&#fQ2#jt, t&i2SUt, A^fQl-^ii, Al 

M, B lAtt'MifbMv S +V1. Hit, 
25 V 1 jf»V s , WfMMLi^tA. 

b 5 1 Qip&i n^$k&&%&%&w : %* ; &®* 4Uamls« 

^&tffc&JL7F«tt&#. ML S&$]&2 3 4 0 J»fljQJL«tt« 
>ft^D0FF3, DOFF 4*WhN«W£. ^f^#fVC 
0NjMUt«*jM5 1 O^U. 
30 (11) # + 



d^S 2 8 Apr, iiMMMIrft'M^E* a A" jf«* "B" , J.^ 
EH "A" tti&£*ti4Hfr*Y«^&5 2 04a$, &^EH "B" 
t YJ§M&& 5 3 o&fc. 

#J., 2 8 B/^, tiLRWM® 2 5-M#;5r&, X£EH 
"A" A^R*. EH a B" A##AA**$fcM**&H. 

/2, JL*ti4Lti££flH&. TAi **t4W<M****A2#, & 

*** 2# 1 / 2 ) ^MLSWWl 
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